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Abstract
Objective: SKyphoplasty is a new method of percutaneous spinal augmentation. Despite its limited availability in the United States,
SKyphoplasty has experienced considerable growth in recent years. In this article, we aim to provide a stepwise documentation of the
technique, with brief reference to the 2 established methods, vertebroplasty and kyphoplasty.
Conclusion: Experience with SKyphoplasty is relatively limited, and little information has appeared in the literature to support its theoretical
benefits. After review of previously published material, an audit of our institutional experience, and discussion with other practioners who
perform this procedure, it would appear that pain relief by using this device is at best similar to that of conventional vertebroplasty and
kyphoplasty. There was no evidence of height restoration in our patient population, an advantage that has been brought into question.
Abre´ge´
Objectif: La skyphoplastie est une nouvelle me´thode d’augmentation verte´brale percutane´e. Bien qu’elle soit peu disponible aux E´tats-Unis,
la skyphoplastie a connu une croissance conside´rable au cours des dernie`res anne´es. Dans cet article, nous entendons documenter les e´tapes
de cette technique, tout en de´crivant brie`vement les deux me´thodes e´tablies, la verte´broplastie et la kyphoplastie.
Conclusion: L’expe´rience de la skyphoplastie est relativement limite´e, et la litte´rature contient peu d’information pour appuyer ses avantages
the´oriques. Apre`s l’analyse des documents publie´s, une ve´rification de notre expe´rience en e´tablissement et des discussions avec des per-
sonnes qui pratiquent cette intervention, il semble que le soulagement de la douleur au moyen de ce dispositif soit au mieux semblable a` celui
obtenu avec la verte´broplastie et la kyphoplastie classiques. Il n’existait aucune preuve de re´tablissement de la taille dans notre groupe de
patients, un avantage qui a e´te´ remis en question.
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www.carjonline.orgTreatment of painful vertebral compression fractures
(VCF) with various techniques of percutaneous cement
augmentation has gained general acceptance with proven
efficacy. Vertebroplasty is an established method in the
treatment of osteoporotic and neoplastic VCFs [1e6]. At our
institution, the procedure is typically performed by using
conscious sedation with a transpedicular or costovertebral
approach and biplane fluoroscopy. Toothpaste consistency
polymethylmethacrylate (PMMA) cement is injected.
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to optimally assess cement distribution.
Kyphoplasty (‘‘balloon-assisted vertebroplasty’’) involves
the placement of an inflatable bone tamp into the fractured
vertebral body, typically via a transpedicular route. A degree of
preinsertion pressure monitoring and preparation is required.
An 8- or 10-gauge needle is used to gain access in a similar
fashion to vertebroplasty. A channel is created coaxially by
using a bone biopsy cannula, followed by insertion of the
catheter/bone tamp, which is inflated to create a cavity. The
system is then withdrawn, and the cavity is filled with PMMA
in a similar fashion as with vertebroplasty. Because of the
space created through kyphoplasty, the PMMA can be much
firmer upon injection. As with SKyphoplasty, its purportedAll rights reserved.
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reduced risk of cement extravasation, and more predictable
flow of cement have not definitively been proven.
SKyphoplasty presents a new method for percutaneous
cementaugmentationof the spinebyusing anewdevice, theSKy
Bone Expander (Disc Orthopaedic Technology/Disc-O-Tech,
Monroe Township, NJ). There is some similarity with the
kyphoplasty device in that the SKy Bone Expander is percu-
taneously introduced through an 8-gauge cannula and is used
to create a cavity inside the target vertebral body. Patient
positioning, preparation, and workup are the same as for
vertebroplasty and kyphoplasty. The SKy Bone Expander is
currently available in 2 diameters (14 mm and 16 mm; Figure
1). It can be introduced either by using an over-the-guidewire
system or as a direct single-step needle/cannula insertion
system.
In contrast to Kyphon’s balloon system, a stiff plastic tube
is used to create a cavity inside the vertebral body. This plastic
tube is deployed through the cannula via an accordion-type
mechanism, which results in the plastic tube taking on
a popcorn-like crenulated configuration (Figure 2). The device
is then unwound and removed, and the cavity is filled with
thick cement by using a cement application device similar to
that used in kyphoplasty (Figure 3). Continuous biplane or
C-arm fluoroscopy is used throughout the procedure (Figures
4e7.). Immediately after the procedure, a CT is performed to
optimally assess cement distribution (Figure 8).
Some investigators have suggested that, in some instances,
elevation of depressed fragments may occur, resulting in
Figure 1. (A) The needle assembly used in SKyphoplasty. (B) Separated
components of the needle assembly.potential height restoration [7]. The device expands in a readily
predictable fashion and is capable of creating higher pressures
than the kyphoplasty system [8]. It is free of the preinsertion
preparation and pressure monitoring necessary with the
currently available balloon systems. Some investigators have
also suggested that the polymer system used by SKy Bone
Expanders may be of increased strength [9]. The system can
also be deployed more rapidly than the Kyphon system.
The device, however, is single use only. Unlike kypho-
plasty, the device cannot be repositioned once it has been
deployed, and only a fixed degree of expansion is possible [9].
The device is longer than that used in standard vertebroplasty
and kyphoplasty, which can make fluoroscopy difficult
because of the potential for contact with the image intensifier,
usually in the postero-anterior plane. The preferred
Figure 2. (A) Schematic, showing the manner in which the stiff polymer is
accordioned into a crenulated configuration by rotation of the device handle.
(B) Digital photograph, showing actual appearance of the accordioned stiff
polymer unit.
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larger size of the introducer cannula compared with current
balloon-based systems [9].
In addition to the standard complications encountered
when using PMAA in vertebroplasty, including cement
extravasation, thermal neural injury resulting from foraminal
or epidural extravasation, pedicle fractures, and patient injury
during positioning, the unique complication of invivo polymer
fracture has been described [10] and has occurred at our
institution (Figure 9). Also, it is anticipated that the larger-
calibre access needle used in SKyphoplasty would be associ-
ated with greater complications associated with needle
placement.
Because of issues of potential patent infringements by the
SKy bone system on Kyphon Incorporated patents, SKy-
phoplasty has had only limited use in North America, [9].
Figure 3. Schematic, demonstrating instillation of cement within the SKy-
phoplasty cavity, proceeding from anterior to posterior within the vertebral
body.However, the system is widely available in other parts of the
world, including Western Europe and Canada.
At our institution, between September 6, 2006 and May
11, 2007 (8 months), 21 treatments were completed in 14
patients, including 13 lumbar and 8 thoracic vertebrae. All
patients experienced an improvement in pain. No significant
height restoration was achieved. It has been suggested that
height restoration and kyphosis correction may, in any case,
increase the risk of new VCFs [2] by up to 9% per degree of
kyphosis correction [1].
Experience with SKyphoplasty is relatively limited, and
little information has appeared in the literature. From the
published material [10], as well as personal experience and
contact with others performing this procedure, it would appear
that pain relief when using this device is at best similar to that
of vertebroplasty and kyphoplasty. Although less expensive
than kyphoplasty, the purported advantage of effective height
Figure 4. (A) Lateral fluoroscopic image, showing needle advancement into
the posterior body of a vertebrae demonstrating a wedge compression
fracture. (B) Lateral fluoroscopic image after needle advancement into the
anterior vertebral body.
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predispose to adjacent VCFs. Further research is crucial as
experience with this technique grows.
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Figure 6. (A) Lateral fluoroscopic image, showing partial deployment of the
polymer. (B) Lateral fluoroscopic image, showing the polymer in its
deployed form and appearing crenulated and popcorn like.
277SKyphoplasty / Canadian Association of Radiologists Journal 60 (2009) 273e278Figure 7. (A) Lateral fluoroscopic image, showing cement opacification of
the created cavity. (B) Front fluoroscopic image, showing cement opacifi-
cation of the created cavity.Figure 8. Axial postprocedure CT, showing cement distribution.
278 F. Rashid et al. / Canadian Association of Radiologists Journal 60 (2009) 273e278Figure 9. (A and B) Frontal and lateral fluoroscopic images, showing incomplete retraction and separation (arrow) of the stiff plastic polymer. (C and D) Frontal
and lateral fluoroscopic images, showing coaxial placement of an 18-gauge spinal needle through the introducer cannula and plastic expansion material into the
anterior third of the vertebral body. (E and F) Frontal and lateral fluoroscopic images, showing injection of PMAA via the 18-gauge spinal needle. (G) Lateral
fluoroscopic image, showing cement distribution after withdrawal of the cannula. (H) Axial postprocedural CT scan, demonstrating PMAAwithin (arrow) and
about the retained intravertebral partially expanded polymer unit with a distribution across the midline and minimal anterior extravasation (arrow).
